Background-Utstein-style guidelines use an established consensus process, endorsed by the international resuscitation community, to facilitate and structure resuscitation research and publication. The first "Guidelines for Uniform Reporting of Data From Drowning" were published over a decade ago. During the intervening years, resuscitation science has advanced considerably, thus making revision of the guidelines timely. In particular, measurement of cardiopulmonary resuscitation elements and neurological outcomes reporting have advanced substantially. The purpose of this report is to provide updated guidelines for reporting data from studies of resuscitation from drowning. Methods-An international group with scientific expertise in the fields of drowning research, resuscitation research, emergency medical services, public health, and development of guidelines met in Potsdam, Germany, to determine the data that should be reported in scientific articles on the subject of resuscitation from drowning. At the Utstein-style meeting, participants discussed data elements in detail, defined the data, determined data priority, and decided how data should be reported, including scoring methods and category details. Results-The template for reporting data from drowning research was revised extensively, with new emphasis on measurement of quality of resuscitation, neurological outcomes, and deletion of data that have proved to be less relevant or difficult to capture. Conclusions-The report describes the consensus process, rationale for selecting data elements to be reported, definitions and priority of data, and scoring methods. These guidelines are intended to improve the clarity of scientific communication and the comparability of scientific investigations. (Circ Cardiovasc Qual Outcomes. 2017;10:e000024.
Idris et al Utstein-Style Guidelines for Reporting Drowning
T he First International Utstein-style consensus conference on drowning convened in Amsterdam, the Netherlands, in June 2002 to develop guidelines for reporting outcome data related to drowning; these guidelines were published in 2003. 1 We describe in the present report the results of the Second International Utstein-Style Consensus Conference on Drowning that convened in Potsdam, Germany, in October 2013.
In the 1980s, an international group of investigators in the field of resuscitation research noted a lack of common nomenclature, definitions, and consistency in scientific reports of research regarding sudden cardiac arrest. In response to these problems, the first Utstein conference on resuscitation research took place at the Utstein Abbey in Stavanger, Norway, in June 1990. The conference sought to establish uniform definitions and guidelines for reporting data for research regarding outof-hospital cardiac arrest. 2 Utstein-style conferences use an established consensus process, endorsed by the international resuscitation community, to create a uniform reporting structure to enable comparison of outcomes. Subsequently, several Utstein-style conferences on out-of-hospital cardiac arrest research have taken place to update and refine the original recommendations. Since the first Utstein conference, Utsteinstyle guidelines have been published for in-hospital resuscitation, trauma resuscitation, drowning resuscitation, disaster resuscitation, and laboratory research in resuscitation. [3] [4] [5] [6] [7] [8] The issues discussed at the first 1990 Utstein consensus conference are common to many specialties involved in resuscitation from causes other than primary cardiac arrest. Drowning is one important cause of death that shares many of the same definition and reporting problems as out-of-hospital cardiac arrest research. For example, a systematic review of drowning reports found 20 different definitions for drowning, 13 different definitions for near-drowning, and 13 related terms in the 43 articles reviewed. 9 In addition, 20 inconsistent outcome measures were identified.
In 2002, an international group of scientific investigators, including epidemiologists, and others concerned with resuscitation from drowning convened an Utstein-style consensus conference in Amsterdam at the World Congress on Drowning. The consensus conference developed guidelines for definitions and reporting of data related to drowning, published in 2003. 1 The report defined drowning as "… a process resulting in primary respiratory impairment from submersion/ immersion in a liquid medium. Implicit in this definition is that a liquid/air interface is present at the entrance of the victim's airway, preventing the victim from breathing air. The victim may live or die after this process, but whatever the outcome, he or she has been involved in a drowning incident." The report also defined other terms including the drowning process.
More than 10 years have passed since the first drowning reporting guidelines were published. During that time, resuscitation science has advanced considerably, which makes revision and refining of the guidelines timely. A review of the drowning literature identified 11 studies that used the reporting template from the 2003 publication. [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] These reports recommended that additional data elements be added to the Utstein drowning reporting template, such as initial cardiac rhythm, duration of cardiopulmonary resuscitation (CPR), serum potassium level, speed of rewarming, and more detailed neurological assessments.
The objective of the Second International Utstein-style consensus conference on drowning was to reassess and update data that should be reported in studies of drowning resuscitation. In addition, the participants reviewed all data elements in detail to determine priority for data reporting and to review and assess scoring methods and categories.
Methods
A group of international scientists and experts in drowning resuscitation, including representatives of international organizations, were invited to participate in the Second International Utstein-style consensus conference on drowning.
The following organizations were represented at the conference:
• Members were selected on the basis of demonstrated interest and expertise in the area of resuscitation research by having participated in the previous drowning consensus conference or in other resuscitation consensus conferences, having authored Utstein-based reports on drowning, or having served in leadership roles in organizations devoted to the rescue and resuscitation of victims of drowning.
After the consensus group was identified and finalized, data evaluation was performed via a Delphi consensus process 21, 22 ; a spreadsheet with data elements taken from the first drowning consensus report was sent to participants. Participants were instructed to indicate whether each data element represented core (definitely necessary) or supplementary data and to give the data element a priority score of its importance for research, which could be impacted by the feasibility of collecting the data element.
For each of the original data elements, participants were asked to suggest descriptions, categories, or tests and to suggest alternatives or additions, as appropriate. They were also asked to select a primary review group in which to participate (Prehospital Data, Quality of Resuscitation, or In-Hospital and Outcome Data) and were provided with a list of the most recent literature on the issue. Finally, we asked participants to suggest a research question and to indicate whether the data in the spreadsheet were sufficient to answer the question or whether other data would be needed.
Results from the first round of review were then collected, tabulated, and sent to participants for a second round of review. The second review included priority scores from the first round and new data elements that had been suggested. Participants were instructed to score the data elements in a fashion similar to the first review.
Results from the second review were collected, tabulated, and sent to participants ≈2 weeks before the Second International Utstein-style Consensus Conference on Drowning in Potsdam (Data Supplement Table) .
Utstein-Style Guidelines for Reporting Drowning
The Potsdam consensus conference participants were organized into the 3 main sections, which met separately. Except for the section chairs and co-chairs, conference participants rotated through each section, spending 1 hour in each section. Thus, all participants had an opportunity to engage in discussions in all 3 sections. Section chairs and co-chairs then summarized the results of the consensus and identified items that required further discussion.
All participants, including chairs and co-chairs, met in a plenary session to review the consensus results and to discuss further any remaining items that did not have consensus. Section chairs and co-chairs then summarized the final consensus results after the plenary session.
The 
Results

Recommended Data to Report
The Second International Utstein-style Consensus Conference on Drowning developed reporting tables to help investigators report methods and results for drowning research. A summary of data to be reported is shown in Tables 1 through 7 . Core data (shown in bold typeface) should be reported in all studies; supplementary data (shown in italic typeface) are recommended but not essential. Core data were considered important and feasible to be reported in most systems worldwide. We expect that almost any investigator can reliably gather core data so that a minimum universal worldwide data set is feasible. Supplementary data were considered important but typically comprised information that is difficult to capture reliably (eg, time points and time intervals) or may be nonessential.
In this update, we deleted some items that were listed in the prior edition because the items were considered to be unreliable, difficult to capture, or had some other problem. Additionally, some data items were changed from core to supplementary or the other way around. There was some discussion regarding the meaning of the terms immersion and submersion, which were recommended in the 2003 guidelines. Some thought the term immersion was ambiguous because there are many situations that could be included under this term that are not associated with drowning. Immersion often signifies that the head is up and out of the water, whereas the rest of the body is immersed. 23, 24 Drowning can occur with aspiration of even a small volume of water; even a wave splashing over the face could lead to drowning but often does not. However, the term submersion indicates that the head and face are underwater, which leads to drowning if the airway is submerged long enough. The term submersion reflects the most important aspect of drowning, namely, that liquid covering the nose and mouth prevents air from entering the lungs. We decided to retain submersion because it is most applicable to studies of resuscitation from drowning.
There are 3 new tables in this edition, 1 related to rescue and treatment by lifeguards (Table 3 ), 1 specifically devoted to time points and time intervals (Table 4) , and 1 focused on resuscitation quality (Table 8 25, 26 Note: "Resident of city, county, state, and country" was in the 2003 guidelines and is no longer included even as supplementary data in the present guidelines because the relationship with resuscitation outcomes is unclear. ] scores) and breathing normally, and was a pulse palpable? The importance of actual respiratory and heart rates and their impact on resuscitation outcome is unknown; therefore, we recommend that both be collected as supplementary data.
Initial cardiac rhythm (new):
Report the initial cardiac rhythm from a cardiac monitor or an ECG.
Supplementary Data 7.
Vital signs at first EMS assessment: Report heart rate, blood pressure, temperature, peripheral capillary oxygen hemoglobin saturation (Spo 2 , usually calculated with a pulse oximeter), and pupillary reaction to light.
Pulmonary status at first EMS assessment (new):
When the patient is breathing, assess severity of lung injury. Such assessment could provide an approach to the stratification of the severity of drowning. 33, 34 The severity of injury should be categorized; for example, report whether results of the lung examination are normal and whether the patient is coughing, and report the presence of unilateral rales or bilateral rales. 9. Type of water/liquid: Drowning in heavily contaminated water or water that contains chemicals may result in additional complications such as infection and pneumonitis. 35 
Body of water.
Pre-EMS Scene Information (Table 3) Lifeguards and other trained first responders with a duty to treat are often among the first people to attempt rescue and resuscitation of the drowning victim. In view of the great importance of these rescuers, we have added Table 3 to provide the opportunity for researchers to add additional detail, if applicable, to reports on drowning.
The following data elements that were present in the 2003 guidelines have been revised or deleted from the present guidelines: Loss of consciousness; pre-EMS resuscitation; unconscious when removed from the water; was resuscitation 
Duration underwater (see submersion duration):
The time interval or duration that the victim was un- The following data elements that were present in the 2003 guidelines have been deleted from the present guidelines: Loss of consciousness, pre-EMS resuscitation, unconscious when removed from the water, was resuscitation attempted before arrival of EMS? was EMS called? was an EMS vehicle dispatched? was cyanosis present? These elements have either been replaced with updated elements or are considered unreliable (eg, cyanosis could be a result of hypoxia or submersion in cold water).
ABC indicates alert, blunted, coma; AVPU, alert, responds to verbal stimuli, responds to painful stimuli, unresponsive; CPR, cardiopulmonary resuscitation; EMS, emergency medical services; GCS, Glasgow Coma Scale; and Y/N/U, yes/no/unknown. by guest on November 11, 2017 http://circoutcomes.ahajournals.org/ Downloaded from derwater is the most important predictor of outcome in drowning, because it represents the amount of anoxia; it should be recorded, if possible. [36] [37] [38] Although the submersion interval is seldom documented with a timepiece such as a stopwatch, the estimate of time intervals (eg, less than or greater than 5 to 6 minutes; less than or greater than 10 to 11 minutes; less than or greater than 15 to 20 minutes; and >25 minutes) has proven to be the most important predictor of outcome. 30, 35, [39] [40] [41] Duration underwater is derived from the time the face was first seen to be underwater to the time of removal from the water. Obtain the estimated time in minutes from those closest to the scene or who talked with those at the scene. Cross-referencing with emergency call and ambulance arrival times (usually recorded centrally) can be helpful to determine time estimates.
Time of first trained responder/EMS treatment:
The first EMS treatment may or may not be CPR and represents a point when "high-quality" medical intervention could be assured to have begun. 5. Time trained responder/EMS started CPR (resuscitation) in the field: Resuscitation is defined as the act of trying to maintain or restore life by establishing and/ 5. Serum lactate: Document the patient's initial and highest serum lactate levels, because this can provide evidence of tissue hypoxia. 6. Potassium level: Document the initial, highest, and lowest serum or blood potassium levels on admission (Table 8) Over the past decade, a number of studies have demonstrated the importance of factors related to CPR quality (eg, rescuer compression rate, depth of chest compressions, compression fraction, and preshock pause interval [ie, time elapsed between last compression and shock delivery during attempted defibrillation]) and their effect on ROSC and neurologically intact survival to hospital discharge in patients with out-of-hospital cardiac arrest. [54] [55] [56] [57] [58] Because drowning is primarily a respiratory problem, information regarding the quality of ventilation is important. Data regarding CPR quality for each patient can be displayed in real time and recorded for later analysis by many commercially available automated external defibrillators and monitor-defibrillators used during resuscitation. These data are important for quality assurance and quality improvement programs that have been used to improve survival from sudden cardiac arrest in prehospital systems. 59 The following factors are considered important indicators of resuscitation quality:
Quality of Resuscitation Factors
1. This report is an update of the 2003 publication, 1 is based on a 3-stage Delphi consensus process that was used to arrive at consensus recommendations, and expands the number of reporting parameters from 47 to 68 on the basis of advances in resuscitation science and study experience since the first report. The conference had wide geographic representation, including participation from members residing in Austria, Australia, Brazil, Canada, Denmark, Germany, the United Kingdom, Korea, Japan, New Zealand, the Netherlands, and the United States of America, representing a number of international organizations. Drowning is a neglected public health issue with a significantly disproportionate burden in low-and middle-income countries. 60 In low-and middleincome nations, rescue, resuscitation, emergency response systems, and hospital care may be immature, rare, or absent. Several participants were acquainted with the problem of drowning in developing countries and contributed factors for The data suggested for reporting in studies of resuscitation from drowning are thought to be important demographic, patient-centered factors, as well as factors related to EMS response and resuscitation. We clarified times and time intervals that are related to outcomes in a separate table (Table 4) . Factors related to severity of illness, in-hospital resuscitation, and advanced care are also recommended for reporting. Table 6 now includes data related to hypothermia or temperature management, which could have an impact on mortality and neurological outcomes after spontaneous ventricular fibrillation cardiac arrest, although this remains under investigation with regard to the specific relevance to drowning. 46, [61] [62] [63] Many drowning events require only ventilation for resuscitation, and many patients are not transported to the hospital. New data elements have been added to the reporting template that include events in which drowning victims required ventilation only, may have been treated by first responders but not by EMS, or may not have been transported to a hospital (Tables 3 through 5 ).
The quality of prehospital resuscitation has emerged in the past decade as a factor associated with ROSC and survival to hospital discharge, and it is recommended that those systems capable of collecting data on this factor do so (Table 8) . Drowning prevention remains the most important strategy in all nations, regions, and communities to save lives and minimize the tragic impact of drowning.
Outcomes
A number of outcomes are important after drowning, such as ROSC, admission to hospital, survival to hospital discharge, and short-and long-term neurological function. When death is an outcome, it can be difficult to assign drowning as a specific cause, especially if the person was hospitalized and had other intervening illnesses before death. The original report used the term "death due to drowning" if a person died after drowning, even if other illnesses occurred before death. The present report has revised that term to "drowning-related death" and recommends inclusion of complications during the hospital stay that have contributed to morbidity and mortality. We suggest a possible scheme for tracking outcomes (Figure) .
Summary
A group of international experts agreed on these modifications to the recommended elements for unified reporting of outcome data in studies of resuscitation from drowning. These guidelines are intended to improve the clarity of scientific communication and the comparability of scientific investigations.
The Second International Utstein-style consensus welcomes comments or questions regarding these recommendations.
